We present here a 22-year-old 
Introduction
Plasmodium falciparum malaria is a major public health problem in India with significant morbidity and mortality. The prevalence of many host genetic factors including hemoglobinopathies in malaria endemic regions provides a selective advantage against P. falciparum infection. Hemoglobin E (HbE), resulting from a single point mutation (Glutamic acid → Lysine) at 26 th codon of the β-globin gene is found to be protective against severe malaria. We report a case of homozygous HbE (HbEE) with severe P. falciparum malaria in a malarial hyperendemic region of India.
Case Report
A 22-year-old male patient admitted with a history of fever to the Department of Medicine of Veer Surendra Sai Institute of Medical Sciences and Research (VSSIMSAR), Burla was screened for malaria and different hemoglobin variants at Sickle Cell Institute. Under a research activity, cases admitted to this institution with a history of fever were screened for P. falciparum infection and presence of different hemoglobin variants. The patient under consideration here was found to be positive for P. falciparum infection which was confirmed by polymerase chain reaction (PCR). Hemoglobin fractions studied by cation exchange high-performance liquid chromatography by using the VARIANT-II hemoglobin testing system; (Bio-Rad Laboratories, Hercules, CA, USA), resulting a high peak HbA2 window (82.5%) with HbA0 and HbF level of 2.9% and 2.0%, respectively [ Figure 1 ]. Such high peak in the HbA2 window suggests the presence of various hemoglobin variants such as HbE, HbD-Iran, Hb Osu Christiansborg, and Hb Tianshui. The presence of HbE was confirmed by PCR followed by restriction fragment length polymorphism using Mnl1 as a restriction enzyme.
[1] The patient was found to be homozygous for HbE. Complete blood count was analyzed by Sysmex KX-21; Sysmex Corporation, Kobe, Japan. The total hemoglobin level was 9.6 g/dL with red blood cells of 4.7 million/µL and white blood cells of 6,800/µL of whole blood. The patient had microcytic (mean corpuscular volume, 62.1 fL) and 
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Discussion
HbE has a wide distribution throughout the Mediterranean, the Middle East, Southeast Asia, and the Indian subcontinent.
[2] In a multi-center study in India, the prevalence of HbE trait was found to be 3.63% with the majority were from North-Eastern Indian states such as Assam and West Bengal. [3] In the state of Odisha, there were few reports on the prevalence of HbE as HbE trait, HbE, and HbE/β-thalassemia. [4] The case presented here was a native of West Bengal and had come to western Odisha for job 2 years before attending to the hospital.
The state of Odisha is considered as a hyperendemic zone with low perennial transmission for malaria. It has been hypothesized that HbE retards intra-erythrocytic growth of P. falciparum and give protection against severe disease manifestation. [5] Worldwide, there are several studies on the association of HbE and severity of P. falciparum malaria suggesting conflicting results. [6] [7] [8] [9] [10] Although there are reports on the prevalence of HbE in India, no study has focused on its association with malaria. This is the first case in the state of Odisha presenting HbEE erythrocytes infected with P. falciparum malaria and is manifesting severe phenotypes of acute renal failure with moderate anemia and thrombocytopenia. The moderate anemia, in this case, might be due to the presence of HbEE because an individual with HbEE erythrocytes usually have a characterized mild anemia and microcytosis. [11] This case study is important because instead of providing possible protection, the patient with HbEE presented with severe phenotypes of P. falciparum malaria. This might be due to the defective host immune mechanism against parasites or invasion of varied strains of parasites present in patient's working area which needs further investigation. However, the presence of dehydration state in the patient cannot be ignored as he had a history of fever and may have taken drugs to reduce temperature before attending to the hospital.
Conclusion
Screening of different hemoglobin variants including HbE in malaria endemic area will fill-up the knowledge gap with respect to the possible associations between them. Further, it may explore the facts concerning HbE as a "balanced polymorphism" in a different population of the Indian subcontinent.
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